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(54) OPTICAL COMMUNICATION DEVICE AND NETWORK DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To align a semiconductor 
laser and an image forming element with high precision 
by setting the shortest distance between the optical axis ^ 
of the image forming element and the light emission ^^k^^.l-.^j^. 
point of the semiconductor laser or the position of the 
light emission point below a specific value and making 
the image forming element substantially satisfy a sine 
condition. 

SOLUTION: The image forming element 3 is arranged on ] 
a V groove 7 formed on a silicon substrate 6 and the 
semiconductor laser 2 is also positioned on the silicon 
substrate 6, so the image forming element 3 and 
semiconductor laser 2 can be aligned in submicron order. 
The shortest distance between the optical axis of the 
image forming element 3 and the light emission point of 
the semiconductor laser 2 or the position of the light 
emission point is ^1 mm and the image forming element 
3 substantially satisfies the sine condition. The image 
forming element 3 can have its wave front aberration 

quantity below a half of the wavelength only on the lens optical axis, but also within a body 
position range of tens of microns nearby it and the image performance of the diffraction limit is 
guaranteed on an optical fiber incidence end surface. 
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ISI i: CD * *5^t34i««: U-+fi:3u§37r-i'>'^ 

©iteifg^5»^©fa©+d©-i:^S^JSei/,o©teSBt 
fei>ci i:%!|^2^-r%af^2S3tt©3%3l@£B. 
[IS*Ja41 Hfif3*«fli:U— tf©#6Jfej^©ffie<£H3ta« 
«©BU§3iS^^?SJS« U& tBCiPff '5:®f*IT-fe o T> 
36»o, mrf3MfifelR^©3ieilliC:«UTSB©;5|ql{;:m& 

(a^;*mff3iK«fe«^^*^ bTB58B3fc7 7"f -'^{caK J: d 

B5f3ie«3R^03tllfli:H3I3*»fl:U-tfO«3fcjSXtt« 
)te;^©{firei:©g«ffiSI{iliiimWTT-*t)> BU§3i^1^lS 
^©^iti^^t:^— tf^©ggp{K (CCT% PaPBcttn si 

Pb. ) AS. «ti83*«<*U— 1f3t©P8P»tliiS-a 

Hijf3ijsi^^^©mjf3ifc yr^ jm(Dmu^ii^mt^% 



#n 2000-121883 
'f>'^4*S®bfeS«4^b. B5§aiii«{*;u-ifSS?©ifc 

H«f3JS«SR?©3tellll *5S3i|i#i*: V — If ©#S*;SXttf! 

^;^©{4gi:©g^SgI5l«:lIIU!^Jil.TT-fe^)^ 8513^14^ 

:)?|pI 4: B5i3ite 7 r -f -'t©^3fci^©;&l9 ^:©«^■r^g 0 AS 
h5I3*««: U— !fkB(l8a77"f/^4: ©3fcite^J»4s A^g:^ 
ii^feS^SemaxA^e.. 0niax©B#©^i^-&S!;5^©fit®+ 
;9-©-i:«: i/,o©i5HK:fe S i: Sl^mii-r S 

bTsutB*^ T-r < J; 5 

Htii3a<R{cJi^BKbfcV*©Bf®}B<^i* bfeV«CH513iK» 
l8?Asj««$ti, 

B5i3M«Sg? ©3K «I i: fl!ff3^3W*: 1/ -• tf ©#BM5;SXtt|g 
^fc^©{firEi:©eMB(!ittliBmJiiTT-fe?), HuBifS^^ 
^^©Ki|iai¥t*:V— !fffi!i©MP^ (^ClT-s SiPl&ttn si 

T. Ifllb. ) AS. BUg3*««:l/— !f^©iaP«fcli«-Sc 

b. g5f3)^^^? ©mii3^ y-f-i /m(Dmw».ifimm% 

7 r Y /^©ilPiSiiBS-ScU 

stja3*^«s w — tf H5i3ifS«3R^^ TflifK* n s M5^m 

■r^SASBfifa*^<*:L'-if i:*ilt37 7"f /^i:©3fciK-&J» 
*Asg:*:i:%-5^jK0maxA»e). 0max©^©^jg-&ja^ 
©ffl[©+^©— i: 5& S A« 5 i/io©I5HK: » S C k 

[gSsRiSS] mjl3*Ji?«;^— 1f©^3te;S©(aBt:fi!ll3» 
«®«3l3i^^^?*«« bfc® tc^frfe® rtT-fe o 
A»o. t(lf3<S^^^®^ll!it:*fbTSit®;&|q|fc-rnfe 

? {c J; o -r iiSfSns^jiS 4: T-filJ5gS tv S ?fc:^m©i>fcW 
4:, l5i3iie»SRdF®3te«l4:Asm^O^JK0 (e?sO) 7? 

'f^'5SJSSibfcMg^*b. B5i3#S¥f*:u— tfjS?®^te 
tB*SHuIBie^S5f5?«^ bT B3i3* 7 r f < J; 5 

Hul3atSfc}^fiKbfeV^®l»r®Ji^^ bfcV^{clul3iiglfe 

sg?Asjs®$n. 

H5l2i|t«<4:i/— tf©#6?fcjS©(ft««B583»£®S!i8B«g|fe 

Sg?SJS«Jbfe®K:^fT«:fflrtT-ifeo-C, A»o. SulBifS 

ifesR?®3fcWCM bTa*©;i5riRiJcr^ifefi3:si: -r c 
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HulBIS^Ig^ ©^la i: B5ie*^<* U — If O^ifej^Xtt^ 
3feJiS®^^E^;©««figii^±llllmJWTT•*^)^ Buf3i^«fe3R 

■r^JK *5H5§B4ijSii* U — tf i: sfjlB 7 T i: (D^f^-^f^ 
©tto+ta-®— i: 0 ,/i,®l5ffl t & 5 ci ^!|$ 

[ifsR^i 1] ^mi^u-vmi'. f^^m^t5^x:^^y 

Us 

auiai^^lS^o^<*«!lT-fitai^^ll^^^O)t«ii:tfiia*« 

©^CD&ffiJRSCD»:^fit*si|£#{*:i'-1fCD^3feiKS0Dl/ 
S58aie«i3R?i: Suia^7 r -f ^©-cDJfS® i: ©M5tt±Jc 

l^t. H?iia*J$<*:U— tfi:atiiaiig^^^i:T-«fiK^n^ 

Jfcta^^Huiaig^SS^^*^ U-CmiiaMS^ r -f ACS* < J: 
mifaSffitcjgBSbfcV^SiOBfiiJBtt* UfcV«Stcfj8aiig|fe 



T. iBlb, ) *^ fifa^i^f*^— ?f)fe®g8P?Si:B&-a 
miiaie^^? ©Buiajt 7 r -'^fiSCD^PScASBuiajfc 

7 r-f /^opspiaiiBS— a b^ 

JfeiB^SSuffiiKlfeSfl^ bTI33aifc7 T /^ic^J < J; 
fII3»«CJ^^bfcV*cD»i®}^& bfcV^t^uiai^lfe 
H5fafefii3fS?03fcWi:SJ§a*«lW*:^-1f®«*;SXB:IS 
ButaiiS^^^^ ii Huia r-f n©-©Jia®i:0^«!l±(:: 

B. 

r -f A b bx Huga^^i* u-if 18?© 
^tB**Suiai^§felfS?*:^bTHuia>fe7r'f >'tt:?»< .t 

Biii3S®CJt^BEbfeV^©BfffiJi^S b&V^tBuiaig^fe 

lwfajS^^?©^{i«ifi!lT-B5ia^flfc^?©3fcWi;HugBi|iji¥ 
tf ©^3fciSXtt#8^;S©tte t <Dmm«B.miii.2m 
UiTT-fet). H5taiS^^9^{CctoT*b5ii£^{*^W— !f 
©^©ia®iR^©ft:^flti)Si|£«<*i/— tf©«jfc«[fi©i/ 

B5fai(Slfe5S?i:mi8aM577"r-'^©-©4»(Si:©3«fl!l±C 

7-i ^j\y-^^m\f. HutaT'-f vi/-^'©B>iia45-^^*v 

-if^?A>f>©L'-+f3t©A«iS8ffl©^)i8li:> Miai^lfe 
B. 

7"rM$««bfca«swb, Bugai|i»(i(ti'— ifsR^^o 

>fem:^SB53ajS^SS^^*:fl' bTB5fa3fe7 7"f /t{c«!? < «t 

BufaStS{cfl^J5gb^V^©»f®J^<£ bfcVjgJcmjgai^^& 

Bagaiig^^?©^tfilii:Bfitai|i««;u— tfo%^;^X«« 
y&i^©(Sl[S^©@@IS{llt^lmiiLl^T-e« t) s tugai^iifeis 
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^^OK^aSftl/— tfffll©PBPa (cic-e, Unftttn si 

7 T -f ^® H pa i: BS-St U 

8513^^58? tMIB^ 7 r -< ncD-oJSH i:©^fe|il!±lc 

e. 

[ifsRw 1 6 ) ms&^mti\y-ifm^. mm^^m^ts 

<ttfHut3a«tt7'j^7';i/-f >v-f vS/^'^^r-v'iciS® 
$ v^ i. CI i: i: f SiSa^al:^Ml5cDv^ri^*^ 
-Jci3«®3feSft^g. 

m^ni B583i|iil9ti*U-tfSR?, Bug3iie«MR?, 
T-f VP— ^J'*3<J;t;fstfl3*^«7^j-T;i"< v^-f vM-*^ 

Ml5fflv>yn*»-fc:f3«©ifc3i<i«e. 
im^mi 8] mi33^7r'r>'t©4ffigB{±suf3>'^>y'^-i' 
t: ^ L T a att^ tE $ n T V ^ i> i: S: <Hfm i: -r S IS 
16 i fc ttl7cD V ^ tc |3«® ^feaff 

f 2. C i: ?:it^^i:-r Si»3R3S2:7JS180V>-rtiA»-lCE 

m^m20} «gi®)fc7T'rnA»e.©ajftr5fcsmi® 

?H:IE5£lil{1=*SSKWCilJe^S c i: litest fS^ii 

3fciH:^ &B5S3lJg«^?*t^ X^Xm^^y r W Acai< J: 

5K:«|j5E$n. Hut3»«tcJ^fiSbfcV*®»fBJi5^*?rU 
feV«lCHfii3ig^|g?*s^«$n. H«i3Jg^Sg^®ifc«l 
i: Huia^zii* 1^ — !f ©#6^i^X{i^^j^®ffie ©s® 

fl<)tJiS-r2)T^y-b>7U, 7;i- bT^-fT^i'^J'iSiVife 

*»-- 3©^ i:S»oinA#«!i«c * n-pniss 

Sffi3^{c|S!a$ixfe H5tB3fc* J- -^l' t mi!3iQ A#ffl!l 
i3*a$«:p-1f^?«:iSf:SA,©m;<3Sr*U HutBJiOA 



BuSB^t^lftS^F tifcB!il33t^ ^J^-}\> i: Hul31t»©ia 
A#«9Jc: ffifSS fife HufB* t a i: ©MT-}R;&lSl3fc 

^t±J*«:Hul3i^^^?*^b-CHUf3^t7r'f nK:jS< i 
5lc«J5K$n, Htjl3»tSlcfl^)^UfeV*®»fHJ^«^b 
TtV^taulBS^^^i^ASig^^fn, Hul3i^^fe^?H:*© 
iaffi4«10^^^Di/JW±2nimJWTtfe»)> S5i3ilS«feJfli=-© 

;SXtt%ife;^©(S5LBii©fi^SgSSlti2iiimfeiT-Cfe t) ^ bu 
IBi^^tlg^t: i o T * S iji^fls tf Olfe©«SiRII 
©«;*:aASi|£aj«:U-tf ©«3teiKS©l/2*8n?fe ») , 
milBi^^^^ *5IE§fe^{*S:*SW t T «y -b > ;r 

7;i- b7^'f7^i'<S'43.ttfSJS^fiE-^Sl7-f;i/iJ'^ 

^■ra3fcts;a-;vS'J>*e < i:*)— o©^fc1fia©in 

{clS;B$nfciuf33fe*S'a-;i'OMic^i^7*>'^'f;^*E 

H?if3^t::^B$ nfc HulBJte^r i -^v tifc Hu 

t3iiijlS<*:U— t>'Sg?{i«E:gAi©ai;<jS«Ux fulBiQA 

aj?f^ 1^ — !f jR^ttgllBiS:^ A,fcH:Sft««SA.,©tH:<3 

tu§3^«[|{c^E^nfcBai33fc* k tuiBffia©an 

A«ffl!Hc»;B*nfel5f33fc*i'i-;t'i:©raTfjR:)firiSl3fc 

^fcB;^j ^Sut3iiS^^^^&^ UTmigBJfc 7 T ^ >'^{CS| < J; 
d(ct8fi5c$n. B5i3S«i::fl^fiEUfeV¥©K®fl^S:U 
feV«tH5IBi!S^^?*^l§«?n> H<ii3ie^fe^?©^ltt 
kHu8B*3W*:U— tf©«5fcjiSXJ±»>fcj^©ffiBk©gffi 
SgSttilnmfeAT-efe?), BuiBiK^^^©^*^!*^— If 
«ll©MPa (dCl-ex MPattn sinaX-atJSns. 

SfrE*««;u'— tf3i6©Biip»i:i«-abH mmmnk^^ 

©mii33fc7 r -f -'^ffi!l©MPa**mil3)fe7 T'f M©§Baa 
fcUS-ScU, HU§3jg^^^^*siEKIfe{'f*llfSfl«J{C)gsr 
S7'J'-b>7'';> 75|-h7*-f5'^';J'*J;tJf«[:g^J«-;9- 

ffll7 S;W1-S)feei?a.-;L/^'i>59: < k %»— o©® 
StiiBSflll i&B * nfc Buia^ t i k bu I3AD A#fi!l 
B b T fs ^ 5: ^fit f S ^ S * Iftft ^ 

Hiji3®«a{cia:B*nfcH5i33t*i^j--^i't:««$nfcfl!i 
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tc iSS ? n ;t HU I3?fc ^ JL 1 g|B # n ml IB^ii 

Hiil3^{B!|{c^g*tifcHui33fc^i'a-;i/i:Htjt31g?S®iD 
A#{g!l{ciS!g ^ nfc Byia^fc^ J. -;u i: CD HT-^:S-rRl^ 

s. 

[it5KS2 5] ^mwyy'-^fm=i'm.vmism^^mm 

bfea^S;£Wb^ Huf3if«-al¥i*:V'— 1f^?®^fetlJ;'7*H5I3 

33S«K:jgj«l/fcV*OBfiB^K«* bfcV^CHtrlBM^felS 

Htis3i^^lR?^®*i&i:BfIg34^aSf*b— tf 

i.umZ(DT^j -fe > :/ 'J 

Lfca«S*U, Hyi3^j»<t:i/-1fJS^cD^tB**Bui3 

i3*«{ci^fig UfeV^OBSHJ^S bfcV«fcr Bfi§3iig^^ 
?A*JS«**v. miS2iKfii3J?^tt-t®ifig56*10^ if u 

IS« $ fc^2© ijia^i*: — tf ^^-ttiilBteS A 1 i: fiS 
'5:5^Bl[:lA2©a;^*WU^ 

§3^1*3 <tti'^2©i|i^<4:u—tf^?{c-en-en?^^s 1-5 
mi43cfcifB2©iKife}R^ S:^^ i^xmrn-^^mi^mt'tix 

[ii!*«2 7] tf«^^43J;ve«lSR^*iS«li 



B!ri34^«l¥i*:i'— tfSR^^©5ttH:t>SHu33 
§3»«{c}&figbfeV^©ISf®fl^S bfeV«{Ca5i3iiS^^ 

M^mi^u-vi/(i<Dmamts&-m\^. H^F83^g^^^©H« 

^^ttiS:gA,©fcB:^S«b> Huf3IS2©:J'':/-fe>r';{c 
flfc^2©i|iai«i: U— tf ttMIBlSa A , ttS 
'& 5 iftg A i©ai* U 

miisj:vm2<Dmmm7-^-ft- br««-&S[ggfc:?9i*»nr 

[f»^«2 8] Btil3i^«^^^ttIE3Klfef1^&SIKfl<j{c«i|S 
t-Si::i:*iRFai:-rSiS«JS2575S2 7 (DXi^ftlif^-Vl 
t3«©*31{s^M<. 

[^l9©PIS^i$iqSl 

[0 0 0 1] 

[0 0 0 2] 

tt, tf ©ffi:t;)feS7? $ S :e {ti^v>*Jffl»^T- 

i;a.-;K±, /j^M<b> ¥ail^<b©SiS*Sife>), ic 
LSI|Hl«©5*JLr;W i'^'f ^SO-'^s'-ir— i?rt{C 

^^^^ SPffi<£JS«J-r 5:5^*581 e)ixTV'> -5. c:n?)©3fc 
^■&^^^T?H:, tfA>?,©3fe*3fc7r'fn{c 
^S-^-f SL'VXi: bTx J. F. Dormer^ ; LIGHTWAVE, 
February 1998, p82t:ml8^i^T^^5 J: ^ Jfe, aifcS^ 
■r^ #-;i/S©«au>Xl A^ffiffl$^^TV^S. 
[0 0 0 3] 

[%W*^«?i^bJ;di:^SiSa] biPb, tie3)5©;}f-;i/ 
mu>XX'it. ^m^^^i(^±-t^EffOX\ ^^mi^l' 
— tfffi!l©NA(Numerical Aperture • BP») ^StfS 
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So 

CO 0 0 4] 

— tf i: |5i b i;- ij n >fiffi±tc^ffi S d t SItSt 

KS^f J: 5 KKl^^^^^ 3 CD5fcittO;^[p^ t V« 7 (D^^ 
i!i<o:5lPl3 0 1 i:S-St$-frS(qi§iciS«-rs. *»< b 

©itgtt, 5 0^i'D>fei±, 2mmfe4Tt-r-5C:i:*5 
[0 0 0 5] C1C1T% iEffiUKI^fclov^Tittra-rS. 

a. cinttv ass^S£D5^^^^^>x{c3£v^tt«3!)S^^$n 

CSo T S fe»CDWSiJlfe{4^ASfe S C i: ASM 

*bV>o i®*J^lfef'}^AS|a2?&fflV^TBi8J^SIE3£*{'^ 
X'&^o S2 (a) tt^ilS©^AS;^|5SOSg{SUCfeS« 

^^ mm (b) aMRst::ife§is-^©iE^i&{'f^3iQS-rs 

:t»CDiaT-fe5. l^ia(a)lCov>TiSiB^TSi:, li±0 
«!;;^ c. 3fc«|{c*r b T ^«u:e it M V ^ T tlil^ U fcffiicO 
3fci^2 0 lAJ^fc^^S^aifibfe^, ^mti3:irMt:\i' t 
•rs. -e-S-rSi:, ttl±iE©®JRII. t-«:t)-^, ^iBJR 

Offlfc:in=sin u/sin u' i:V>-5il^*»J*Ab!&Jtntf & 



H' t^^m±^^i^'(:(Dmm^s' t-rmt. m=s'/s 

=sin u/sin u' ttt.*)^ s sin u=s' sin u'i;:fe2.o ^ix, 
B&iEW«mCST-l£{/fc»-&s •tne>O£5P®2 0 

fmiz^^m'^(Dm2 (b)(co(,\TJi, ^fewjc^fftit 

tf?fc«®iS?Shi:-rSi:x f=h/sinu fcJ&S. Cfi 

[0 0 0 6] cd-e. ^^^m^(DllsLm^z^z>1,^xiE^^^'^ 

— tf A» e,® hT- A bT3fc 7 T -'tt 

?©?fcW-rn#fe5i:«3fcX5}t>;; hOiRHSAstg;^^ ^ 

»s *«woiiJ(s^-e©ie«5R^i: \.xtt^(Dmimx 

;*;ttASiji«i*:^— tf®^^:^© 2 ^(D 1 -5 C A^ 

h©3&ftia:ffiWT-§. 3t7r'r>''C'>^©ie^«ti4E©iBT* 
{gilit-5:ii:As-C-*5. 
[0 0 0 7] *(Ciiiz9<*V'— tf-i:ifc7T-fy^. fe5V^ 

> ^- KT-i£MT' |Bl±©3fci^^J»*ett. e=4 
/(NVNA,+NA,/NA,)2 f-^^e.n5. Cdt. ^m^\y 

-If-, t5J:V, 3l67 7"f/t©|gp«^*n-enNA„ N 

Ajfcl-So titoT, NA,=NAj©S-&{Ciig^ja^©ft;*:<a 

©fltii>fe7 5"f n«SONAj©ttfc5&, SSjg.'l^*:/:^©® 
Hrt-t-3Er3ltSCi:*1^©-oi:-r5%)©Tffc5. a 

*)oT^<ii[^laT-5SA>e>5 5«-C-fe?)s c:©l5Ht!iS 
^Sf5?®»*««:U— tffflyoPaP»&lfi!«b, Kifc7r 

-r /t«orapa5t©ifiH*Kjfc7 T-f -'^©Mp«©>'t^ 5/ 

=^®$5H{ci9:^t-5c:i:-C-igv>3ti^^Jaj^^ff 5o * 
fc, iJfc^^-r vu-^J'^ijS^5g^^i:Jfe7r'fMfc©H{ci9: 
Bt-5. CintJ:??, tf^®MD3fc®Ci3fcB 
*9 0filHlte1-SCli:A*T-#, M»)3fci:*)i:©3tefcOT 
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So 

[0 0 0 8] 

5. 7r'f-'^cDNAa:iimo.lT-fe5*»?>. i^l^^ 

?0 7 >''?<iI®NA*i^O. 1 i: -r i. C i: T-> NAS US— 
7±{CiSM^tn, tf 2*)|iJUSIR6±CfiiCB 

^tbx-§^(DX\ m^m^s t^mit-i'—*f2 t(Dmx' 
D'yKi'a>:;i—y-(DiiLm^t)■^ifi^^smx'$>^, * 

feSo *z9«tU— tf 2©ia^{Cj±, ^t^P^ (PhotoDet 
ector/7 31- hT^^T^^^J') 8 As^'f 3lt> K^n. 
l/-1f 2 0fch:^**=^'^So cne.®M5lR?, i^lfe^ 
^*5Jf U 3 >S« 6 >y 'Jr— 9 <D^^ y F 

1 0±}Z2i|5ig?«^nSo i'Un>ais±0€-'^®m8i 
*»?)'7'f i'^v KT-hr> 1 1 {Cggi^$n-5. T'fVl/ — 

U — tf t ^ 7 T 'T t i: ©Jlfii^-&J&^4JS^ J; ») ^ |SJ± 

[0 0 0 9] E4H:, m=.(Dm&m^m.m-r^mx^ 

S. I^Eki^V^T, ife«l5!l?3®3fctti±fc43i»nfci|i*» 

**^«)(ciax^nfe)fc7r'f>''?4©jfcfttl 5 t-ifiOS.^ 
m^X 1 0SST-©$5Hfc!&SJ;^{ci'';n>a«offl 

ffl«i?fc©a*f ^ A» ?> :^ ^^uo^aij r- sttj n s ^i^® st 



sa-r5fe«)t-feSo ^^^u— t)''^®^?)?^ 
mt. /J^s^b, *s:t;^bJa:^^'^®^F#4s:*;#v^o 

[0 0 1 0] E5{±. ^H®IIS£MSi5J?^t- SET-fe 
5. -T'fctJ-fev 3®3fettl 4{C?«fb. ^i^^:^ 

-if 2 ©»3fc^{4M^fe U >X©iK 

»3®(t'iC»*trf ^:e±^«l 6®;5r(q!i:^ 7r-fn5® 
i^fc^l 5 i;0;>^|pl^-St$-e-5*)®T-feS. 

(Dusimifiiimx ^ti^n®^3fci^ i 5 i: i e ® 

UlSCtt, ^3tjiS®J'7 hHfl55«[®JRII®ig 

tb. ^tftUl 5. 1 6 S:^±{C-a*-a-t*, i^lfeSg^© 
iRII®fi^V>tJtSliT, ^i3fc«l©)6£l-^jeqft0SS 

m^xi o*wT®ieH-e»*uv^^je&s^t.®i:f 
[0 0 1 1] 1216(4. »EH®iyfi0y&itti§-r50-efe 

So ■T'&t)-^. ie^feSR?3i:. A5®iaK3fe7'f 
ij£a!|«:U— !f^©(lifc:3Jlq^S 4 SffiHIte-rSiJSS:^ 

f4^}to„ Z(Drzlsb. *a!¥»U— tf{cMofc3fett4>i:® 
3fci:ii^:7SriRlAi9 OjK*UT*5t). 4»a:-^Sv^{c^^-fr 

tfom;^®st.^^<sjs-r«. 4»*»s^ 

s. ftR^^F-a-aaatt. «®T-os*fifc***««:u— tf 
l{cKS®SBi5it-rsfc«>Tffes. a:&t-tt*<. 

iig«SR?3t:J:Si|i»«:l^— !f®fl^ 
;^®^AS04's ±??{C->7hb. J;t)3fcffll 4lCi£^< 
&», JRII*sM'J>U ^fe®H*J|Rl±-rSlig*x i»)i^V^ 
7 r tfff e, n S d i: t «t 5 o 
[0 0 1 2] 0 7 tt, »£®SIS£«!!l4SiB^-r5EIT-fe 
S. t-'fet)*.. ^te^T-f n5A>e,©>fc$rl^^fflu>X5& 
if©ig^^^^ 3 Ci^-S- U ^mi^^iftmm^ 1 7 {C^¥#, 
MjH^mt^c 3t^^fil 7®S^{l!l4>c,»tii$n*i§; 
jS^li^iX}t>fc«:, ^^©iiS^^Sg?3T-«^U »-© 
^T'f >'t5{CiK^^-€-5. S>^©ifg^lS^ 3Ht. V^± 
tClBg^n, >fc^^Sl 7tti^';n>S«±{CflJfi£Ufc 
vatO-bV^J'JSl 8K-&fc-a-cy'f:^^>K$n5*®-C 

5. 

[0 0 1 3] B8tt. ^A®^MSift^-r50T-fe 
So -r&fct.. ±JE®3fc7^-'WXSI|gLfcJfc^i;i— 



(8) 



4$^2 000-121883 



2 1. lyi^-/^2 2, L'i/-/tCD7>7'2 3 
->>1'2 4*s;Jf-F±{cm-S.. 

[0 0 14] 1219 (a) (b) tt. *^R^®»-b0|^ 
7r-f>'^Sflft350^^'j"5r— s^i:U 3163*^'^' 2 4C J; 

[0 0 1 5] 01 Ott. *^Bico^A<3!)5IJS«?l|5£i5iB^-r 
(Application Specific Integrated Circiut) . f 

[0 0 1 6] lai i». ^%^<:D^«»ji&®:g^affi(D 

>^-f >M®>'^>j''ir-i;3 Ort{cjS«-rs. 
3i:^7 5"f>''?5©M{cifil[«3llR7'f;i/^ 2 

2 8(c:v^fc•3. ^S^l^a^n. tieg2 9t.t »)ig 

FSAN(Full Services Access Network Systems)"??*? 
<J^^m^\^—Vk.\^X. 1. 3^i^n>®«[S, 1. 5 

^is©ia^Sii5< tsdtAs-t-gntf, «?!i^Kiai 2{c 

IgC^nKs 2N;*:{c^iKRrigi:'Ee»)x i^;:^?^ 
t-H^ejaiT-tt> c:tli:)S»(c. jDA#{B!l©3fc^i^i- 

;u3 3i)»e>©>fcfs^s^©^*i'i-;u3 1 (cjass® 
^x N^ittT^M-f j^saii-rsfc^s 3fcai*iii/Nt 

«'>-rS-f-5. C:©fc». JPA#<ffl©3fe*S^i-;i/3 3 



[0 0 1 7] SI 3 (a)(b)a:> **Bfl©^fi»l&liiS5 

03 (a)CS^bfc*«W©ll«fi^Jt:J:sye*s;i- 
;i/ 3 4 {CM*»{CSE^©M^5*S¥«:U— tf SiSi® Ufcfe 
©Sife'^'tcBaEU «?ft-&«[S3 5(CSS<-. S[:^-&iSS§ 

El^g|J3 6t?. Ait3K*-«fc*0?»«JB&7'U-fc 

a^AU. StJ^3femil*sS^S«SEliSTb-3 7{Cai<. 
ife©M3feSB3 8T— ;*:©ai«S&3 9fc:St). Jfe^r-fn 

tt«-e3t^^**ejai$n5. c©j:a«iU^^S4:n«, 

-*©3t7 T^" >'N'{cf5.g!t©«^:g5^-\' >^;i.^^{t 5 CI i: 

AS ntg i: jst ?) . i^^^a^'mmm^wm- s c i: as rub 

fcJ&S. 0y^«, — 3©«[fit?2.5Gbps©fe3aiSffit-5 

bfc^. 16fc 32& 64jKi:JiJ!iDf *x«. -en-en, 40Gbp 
s.SOGbps, 160Gbpsi:ti-?>t-Cl h AST- § S. ^ — o© 
«EftT-, 10Gbps.40Gbpsi:|pI±-rn«. 64«2^«T-640Gbp 
s. 2. S6Tbps(c 43 <t^:A:€^5fbAs qJtga «: . 
[0 0 1 8] mi 3(b){i. *^BJ©|US^J{c<t5> 

>Vai6A>e.^S-t»-7'T-fe>rU 4 IfC^ttt). 
:g©M«:SiN¥«si/— tf^JSIRU *5©43©x Jlp-^tcia 
gt-5o i|^?^f*:U-1f3fc{±SEft-&^jKS4 2(c:A*fb, 
iK«ilSl7'f;U^'4 3, 44, 4 5fS*fgFn, 

'i'>'^4 6t:i^-&*nSo jfe©-9-rr-b>ry 4 7*»e.o 

^{±, «fSAsffiA^tlM'5;5fefes 7-f;V;J' 4 3^Si©b 
T7-f 4 4, 4 5T-SSt^nv -^tttl7r'fn4 6 
{::VNfcS. A»< bTifc'JP'tCigtS^S^n. 3fc77"f>'^4 

eceiai^n, ±jzB©:*:§seja6^-v';?^;i/*«ai-rsci 
©3ag*fei^nttj;v^, 

[0 0 19] 

[*B^©?a*] :^^mcommmK.j:tii£. iti^-^isimo 

its V ^ Jfc ja«^® ^att S d i: *s qjfgTj s . 
[llloS©fi#^g$i^] 

[lai] !f©^teiiS■&C5J<-;^^>X<fefflV^fc 

[H2] *^w©ll^(6^T•v^5iE3£#^^t^&i^iw■rsfc» 

©So 

[03] *«W©liaB0Jfc^Sj^«feSRT^*t''J3>vai 
[0 4] *^W®^0lJ{C#Si/'U3>a«t>-r7'-fe> 

[06] ^9im(Dmmmic9h?>^mif^i^-v. mmm 
w-r5fe«>©iao 

[07] *^i8©^0ytc:^S>fc7 5"ry^ jgifejR?. 
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Mo 

[09] *«W<Diaffifi»|{C^ail6t5^a-;U&7T-f-'^ 

[0101 :^mm(Dms.micm^v-yT-k>y^)^u- 

(0111 *^fig0||JS0^J(c«SS-9-:7'r-fe>:^'j^l. 
[012] *^WCDll5E«»J{C«53fe^i^j-— ;u*AaA# 



[011 



[02] 



^r-i?, 10-w^>yK, 1 l-t;>x 1 2-^/W 

is-asssSx 1 is-^T-f/^ 
^^m. 1 6-iit^m<D^^Us i7-'^^mm. is 

-V^-fei/;*'. 1 9-?fc^i^3-— ;K 2 0-|H]gS#— 

2 1 -iEi&lHlESIC. 2 2-l/i^->'l. 2 3-T> 
2 4 -3^6 3 ^e^^', 2 S-Jt^r'f^t, 2 6-S8i!j 
illSIC. 2 7-?^ftfflSl7-f 2 8-7 31- hT^-f 7^ 

t5'^'> 2 g-yUT^T", 3 0— 7^a7';W>7'f >S 
/■^•V'r-i'x 3 l-Sii^fciiSft^S^i-;!', 3 2-3fc 
IS^Iftx>'^'r;^> 3 3-i(0A#mj£SM*i^i-;K 
3 4"«M^5?i-;K 3 5— >Un>, S^, 
7s. feSVNtt. ;}<U-7-iSi^S«o 3 6-I51#tSP, 3 
I'-mfmrU-. 3 8-jliifca5> 3 9-««tB&, 4 0 
•••5fc7 7"f 4 l-IJ-T'T-lrVT'Ux 4 2--&^«[ 
4 3-»:^7-f 4 4-'&^7-(JV-$'^ 4 5 — 




14] 



04 




IS 
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[Ell 1] 




I^gi 2000-121883 



[gll 31 



Bl 3 




azmmm mm m?t 

m^iP'>¥m±**w5Tg2osi^ m 



mmmm mm 

Fij'— 2H037 AAOl BA03 BAll DA03 DA04 
DAOS DA06 DA12 DA3S 
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8^182 0 0 0-1 2 1 88 3 



[IgfrB] ¥fi)S15^5 ^210 (2003. 5. 21) 



2000-121883 (P 2000-121883 A) 
[&mB] ¥fiK12^4^28H(2000. 4. 28) 

[^3i^m] &m^m&m. 12-1219 

mmW- 1 0-2 949 1 0 

G026 6/42 
6/32 

(FI] 
G02B 6/42 
6/32 



immBl ¥J5K 15^2^63 (2003. 2. 6) 
C^il^MiE 1 ] 

C^iBIMiE2] 



[»^«3] m^^maif^u-iftntiiiii^mm^tx-mm 

CD 3fel^-&^*OiBc0+^O- i: ift S ^JK 0 1/10® iSfflK 
feS C i: S1^ai:TSiS5R]12l3«ffl3tjie^g. 
[SS:R«4] fif3i|t»f*:U— tf©«3fc;l^®ffiS&H3S3» 

*S©mII3iiS^^? b fea Cspfi^^B T * o T > 

fcv Hu!3iK^^^^O*«li:A5m«®^jSe (6^0) X 
^t>^Zt^mit-r^ If ^JS2§3«©3fcji««B. 

8ut3»«K;?B^ L&V^CWfBJ^* b fcV«Cmii3iiefife 

Buf3ie^Sg?03fclIll t mtE^mi*. U — tf Ol6>fej^Xttl8 
it;iS©{agi:®«M^«ttliiimWTT-<fe5, Hu33iie«SR 
?©®[*«!W*U-ifffl!l©ilP» (dC-C. fflPiSttn si 

7 -'toMpatBs-a-r s c i: smti: -r «3fcafi 

ai;'3^H5l3ife^^^ ^fe^n- bTHMi33fc7 Afc«< J:-5 
S5ia«ffit:}|^«bfeV^®Bfffi0tt4 bfeV«k:But3i^«l 



iHlb. ) As> HulBil^J*^*;^— lf>t®l8PlSi:iaS-Sc 
U, HulBiSS^^? ®tulB3fc 7 7 >'^ia!)fflPflPft*SBljl3ite 

miEB^ial?* 1/ — tf i: fulBi^^lS? i: T-«^i)c$ n « ifc^^R 
|ql i: H!ilB)fc7 r /^©ijfciiaffl:^^ to* 
f A«*sfII3*«fli: W -if i:mif37 r i: cD JfeJ^-^Sft 

®fflO+:^®- trji:S>Mm.e ,/„ffl|5H JC S i; 

«® HulBi!^ b fcffl tc^pfr^fe® f*lT- o T ^ 

9«f3lg^^?®^fetti{c*fbTaia®;?|qi{;:rah-& 
ffiHi;t-«ci:tJ;»), Bu83*a»i*U— If icmffBiteilfeSR 

i:> Buf33^^SRT®3fe$llli:A«m«®^a0 (a^i^O) T- 



i|^PB2 0 0 0 - 1 2 1 8 8 3 

'f-'^S»®bfc*ffiS«U BulB^^W— tf^?®3t 
ffi:bSI5!Blig«5S?^S:ft-bTS5l33l67 -'^k:«< J; ^ 

H!ii3a«(c?&fie bfeV^®»fiiiJBtt4 bfeV^icgilBi^ii 

if ffi^aWt^V — If ©IBJte ^©ffiS * H58BS«©H3S3ilS«l 

Sg^^£ig«bfeffl{C3pfT)5:lSrtT-*-pT. HfffBiK 
«feSS?®^ll!lCJ^ b-CSi*®:&(5lJcf c 

im^m 1 0 1 tfsR?^, f^^m^a^vtfty 

7"f^'?*iSmbfc»|g**b^ mii3*^<*;v-lfS^^® 
3fetil:tf;&Hui3IS^^^&^bTH3i33l67 r -f < J; 

HulBS^(cfl$fig b &V*®jBf b &V«t::ff83iK« 

miil^mM^o^m BulB^^i* u— tf ®»3fc^X«:^ 

T, Pib. ) H3iBiii^«;u-lfJfc®§ap»i:«S-a 

Bfi8Bi|i«w*: u — tf t mmmmm^ hxmm^ti^ jt^m 

®i)fei^o:&lPli:Hyf3Jfe7 T-f /^®£ifeSa®:?J[Rli;®* 
Bul34^#i*: I' -1f i: BtiiB 7 r ^ h ©yfilg^jaj 
^ASg;*;i::&•5^JS^max^l>e)^ emax®B#®5feifg-&J8!jJ^ 
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